Interactions of the renin-angiotensin system and alpha-1 adrenoceptors on renal hemodynamics in healthy and acute renal failure rats: the role of nitric oxide.
The renin-angiotensin (RAS) and the alpha1 sympathetic nervous system (SNS) interact at different levels in cardiovascular regulation. Concurrent use of angiotensin-converting enzyme (ACE) inhibitors and alpha1 receptor antagonists result in a synergistic antihypertensive action and is of wide utility in cardiovascular therapy. We examined the impact of concurrent inhibition of RAS (captopril or losartan) and the SNS (prazosin) before and after acute nitric oxide (NO) synthase inhibition with L-nitro-L-arginine methyl ester (L-NAME) on renal cortical perfusion (RCF) and blood pressure (MAP) in healthy and acute ischemic renal failure (ARF) rats (n = 6). Captopril or losartan reduced MAP and increased RCF more in healthy (p < 0.001) and ARF rats (p < 0.02). Prazosin alone reduced both MAP and RCF (p < 0.001). The combination of prazosin with captopril or losartan caused an additive fall in MAP, and mitigated the fall in RCF. Captopril + prazosin caused a profound fall in RCF following L-NAME, in healthy but not ARF rats (p < 0.001). Acetylcholine (Ach), a vasodilator which stimulates endogenous NO production caused a profound paradoxical fall in RCF in ARF, but not in healthy rats (p < 0.001 ANOVA). These results indicate a significant interaction between angiotensin II and phenylephrine in renal vasomotion. It establishes that endogenous NO homeostatically opposes angiotensin II-alpha1-mediated renal vasoconstriction, and that the vasodilator role of NO is diminished in ARF. The paradoxical fall in RCF induced by Ach in ARF is speculated to result, at least in part, from the formation of peroxynitrite (ONOO-), which acts as a renal vasoconstrictor, following the combination of ischemia-generated super oxide anion (O-2), with endothelial NO released by Ach.